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METHOD FOR PRODUCING PACKAGING LAMINATED MATERIAL 
Technical Field 

The present invention relates to a method for producing a packaging 
laminated material. 

Background Art 

A laminated material in a web-form used for packaging containers 
comprising a .support layer and a thermoplastic inner layer in which a carbon 
black conductive layer is laminated between the support layer and the 
thermoplastic innermost layer at zones to be heat-sealed by high-frequency 
induction heating for the formation of a container is known (for example, as 
described in JP-B No. 63-222). In the laminated material, a support layer, a 
thermoplastic innermost layer and a carbon black conductive layer as an 
intermediate layer therebetween are constituted. 

A packaging machine in which an attaching device for attaching an 
aluminum foil tape for high-frequency induction heating to a portion of a 
laminated material in a web-form to be heat-sealed is disposed to conduct 
high-frequency induction heating the aluminum foil tape by high-frequency coils 
of a heater is described, for example, in JP No. 2694286. 

When the laminated materials in the web-form used for packaging 
containers are piled, and the heat-sealable innermost layer is melted to form a 
zone to be sealed, liquid foodstuffs to be filled and packaged or the like, might be 
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left on the sealing zone and vicinity thereof, and the residue is likely to be 
polluted by bacteria or the like from the outside. The sealing zone and vicinity 
thereof should be formed so as to have an antibacterial atmosphere or formed 
with an antibacterial material. 

Packaging paper containers for liquid foodstuffs are classified into 
aseptic packaging storable at a normal temperature and chilled packaging put 
under chilled distribution such as milk containers. Respective packaging 
laminated materials are generally produced as aseptic packaging and chilled 
packaging separately, and filled and packaged with liquid foodstuffs by separate 
sealing methods by means of separate filling and packaging machines. 

However, even for different packaging systems of aseptic packaging and 
chilled packaging, efficient running/employment/operation of the whole 
packaging system .are allowed through diversion or transfer of parts of different 
packaging systems and, further, this contributes to the saving of energy and 
materials and the reduction of production cost. 

Disclosure of the Invention 

The present invention has an object of providing a packaging laminated 
material capable of solving the subject described above. 

The method for producing the packaging laminated material capable of 
solving this subject, comprises providing a raw material roll containing at least a 
support layer, drawing out a support layer in a web-form from the raw material 
roll, transferring a silver-based thin film layer vapor deposited on a substrate on 
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an inner face of the inside of the support layer including a zone to be heat-sealed 
by the high frequency induction heating for the formation of a container, prior to 
or after the transferring step, laminating a heat-sealable inner layer on the inside 
of the support layer, printing the design of the container on the outside of the 
support layer in the long web-form indirectly or directly, and forming one or more 
thermoplastic layers of the same type or different types, at the same time or 
sequentially, on the outside and the inside of the printed support layer in the 
web-form. 

The method allows a sealing zone and vicinity thereof to be formed so 
as to have an antibacterial atmosphere or formed with an antibacterial material. 
Even for different packaging systems of aseptic packaging and chilled packaging, 
parts of different packaging systems can be diverted or transferred. Thereby 
efficient running/employment/operation of the whole packaging system are 
allowed and. further, this contributes to the saving of energy and materials and 
the reduction of production cost. 

The invention for the method of producing the packaging laminated 
material according to claim 1 is a method of producing the laminated material in 
the web-form used for packaging containers comprising at least the support 
layer and the heat-sealable inner layer, which includes, a step of providing the 
raw material roll for the support layer, a step of drawing out a support layer in a 
web form from the raw material roll, a step of transferring the silver-based thin 
film layer vapor-deposited on the substrate on the inner face of the inside of the 
support layer including the zone to be heat-sealed by the high frequency 
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induction heating for the formation of the container, prior to or after the 
transferring step, a step of laminating a heat-sealable inner layer on the inside of 
the support layer, a step of printing the design of the container on the outside of 
the support layer in a long web form indirectly or directly, and a step of forming 
one or more thermoplastic layers of the same type or different types, at the same 
time or sequentially, on the outside and the inside of the printed support layer in 
the web-form. 

In the invention for the method of producing the packaging laminated 
material according to claim 2, the silver-based thin film layer vapor-deposited on 
the substrate is transferred, on the inner face of the laminated heat-sealable 
inner layer, immediately before heat-sealing by the high frequency induction 
heating for the formation of the container. 

In the invention for the method of producing the packaging laminated 
material according to claim 3, the silver-based thin film layer vapor-deposited on 
the substrate is transferred, on the inner face of the thermoplastic intermediate 
layer laminated on the inside of the support layer. 

In the invention for the method of producing the packaging laminated 
materiat according to claim 4, the silver-based thin film layer vapor-deposited on 
the substrate is transferred, on the inner face of the inside of the support layer 
directly. 
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The invention having the constitutions described above has the following 
functions. 

The laminated material in the web-form used for packaging containers 
according to the invention is in an elongate strip-form (web-form) capable of 
forming a number of containers and, that enables filling-up and production of 
packaging containers continuously at a high speed. 

In the present invention, the support layer provides the packaging 
container and the laminated material with a physically mechanical strength and 
maintains and supports the shape and form, etc. thereof. The thermoplastic 
inner layer is also the innermost layer or the innermost vicinity layer for the wall 
of the container and is in direct or closely indirect contact with a liquid foodstuff to 
prevent permeation/moistening of liquid relative to the support layer of the 
container. Further, the inner layer is melted and softened by heat to form sealing 
zones in the heat-sealing. 

The silver-based thin film layer is the thin layer vapor-deposited on the 
substrate, which is transferred on the inner face of the inside of the support layer 
including the zone to be heat-sealed by the high frequency induction heating for 
the formation of the container. 

Since the silver-based thin film layer has electric conductivity, when a 
high-frequency current is applied to external coils, an induced current is 
generated by high-frequency induction in the conductive layer and the heat 
caused by the resistance melts and seals the plastic material (thermoplastic 
material/resin) of the adjacent inner layer. That is, in the invention, the 
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conductive layer is inductively heated by high-frequency induction heating upon 
formation of the container, the generated heat is conducted to the innermost 
layer, by which the thermoplastic innermost layer is heated and melted and 
softened. At the heated regions, heat seal zones are formed. 

The invention for the method of producing the packaging laminated 
material is a method of producing the laminated material in the web-form used 
for packaging containers comprising at least the support layer and the 
heat-sealable inner layer, which includes, a step of providing the raw material roll 
for the support layer, a step of drawing out the support layer in the web-form 
from the raw material roll, a step of transferring the silver-based thin film layer 
vapor-deposited on the substrate on the inner face of the inside of the support 
layer including the zone to be heat-sealed by the high frequency induction 
heating for the formation of the container, prior to or after the transferring step, a 
step of laminating a heat-sealable inner layer on the inside of the support layer, a 
step of printing the design of the container on the outside of the support layer in 
the long web-form indirectly or directly, and a step of forming one or more 
thermoplastic layers of the same type or different types(e.g. gas barrier property, 
light barrier property, etc.), at the same time or sequentially, on the outside and 
the inside of the printed support layer in the web-form. 

In a preferred embodiment of the invention, the silver-based thin film 
layer vapor-deposited on the substrate is transferred, on the inner face of the 
laminated heat-sealable inner layer, immediately before heat-sealing by the high 
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frequency induction heating for the formation of the container. 

The transferring step is conducted in a machine to form the container 
that is a packaging and filling machine by the embodiment. The laminated 
material in the embodiment comprises (outside) an outermost thermoplastic 
. layer, a printed layer, a support layer like paper, a heat-sealable inner layer and a 
silver-based thin film layer (inside), for example. And the layer constitution other 
than the zone to be heat-sealed (sealing zone) by the high frequency induction 
heating for the formation of the container is (outside) an outermost thermoplastic 
layer, a printed layer, and a support layer like paper, a heat-sealable inner layer 
(inside), for example, in a region where the silver-based thin film layer is not 
transferred. 

The advantage of this embodiment is that transcription is carried out at 
the approximately last step of the formation of the container, and packaging and 
filling can be therefore efTiciently performed by a considerably extended choice 
of the packaged material. Since the silver-based thin film layer is the innermost 
layer, a heat-sealable material can be directly heated, enabling effective heating 
and sealing. Further, the silver component of the thin film (metallic silver, silver 
ion, silver oxide, etc.) discontinuously covers the whole sealing zones by 
pressure in heat sealing, and allows the sealing zones and vicinity thereof to be 
formed so as to have an antibacterial atmosphere or formed with an antibacterial 
material. 

In the method of producing the laminated material in the web-form in the 
preferred embodiment of the invention, the silver-based thin film layer 
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vapor-deposited on the substrate is transferred on the Inner face of the 
thermoplastic intermediate layer laminated on the inside of the support layer. 

According to the embodiments, the transferring step can be conducted in 
the step of producing the laminated material i.e. in a laminated material 
manufacturing plant. The laminated material in the embodiment comprises 
(outside) an outermost thermoplastic layer, a printed layer, a support layer like 
paper, a thermoplastic intermediate layer, a silver-based thin film layer and a 
heat-sealable inner layer (inside), for example. And the layer constitution other 
than the zone to be heat-sealed (sealing zone) by the high frequency induction 
heating for the formation of the container is (outside) an outermost thermoplastic 
layer, a printed layer, and a support layer like paper, a thermoplastic intermediate 
layer and a heat-sealable inner later (inside), for example, in a region where the 
silver-based thin film layer is not transferred. 

The advantage of this embodiment is that transcription is carried out at 
the process where it is rapidly laminated in the laminated material manufacturing 
plant, and the transferring step can be therefore performed efficiently, that is, at a 
high speed. 

In the method of producing the laminated material in the web-form in the 
preferred embodiment of the invention, the silver-based thin film layer 
vapor-deposited on the substrate is directly transferred on the Inner face of the 
inside of the support layer. 

As is the case with the above embodiment, according to the 
embodiments, the transferring step can be conducted in the laminated material 
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manufacturing plant. The laminated material in the embodiment comprises 
(outside) an outermost thermoplastic layer, a printed layer, a support layer like 
paper, a silver-based thin film layer and a heat-sealable inner layer (inside), for 
example. And the layer constitution other than the zone to be heat-sealed 
(sealing zone) by the high frequency induction heating for the formation of the 
container is (outside) an outermost thermoplastic layer, a printed layer, and a 
support layer like paper and a heat-sealable inner later (inside), for example, in a 
region where the silver-based thin film layer is not transferred. 

The advantage of this embodiment is that transcription is carried out at 
the process where it is rapidly laminated in the laminated material manufacturing 
plant, and transcription process can be therefore performed efficiently, that is, at 
a high speed. Further, the direct transfer enables omission of the extra 
intermediate layer, providing an inexpensive and thin packaging material. 

In the heat sealing of the laminated material according to the invention 
provides the laminated material of the invention, that is, the laminated material 
comprising the support layer and the thermoplastic inner layer, in which the 
laminated material in the web-form with the silver-based thin film layer is 
laminated on the inside of the support layer at zones where heat-sealing is 
conducted by high-frequency induction heating for forming the container so that 
the heat generated by the induction heating is conducted to the inner layer. The 
laminated material in the web-form is usually taken-up as a rolled form and 
stored or conveyed. 
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For example, a rolled laminated material in a web form is loaded to a 
packaging and filling machine, and the laminated material Is delivered from the 
roll and then conveyed into the filling machine. The laminated material in the 
web-form under conveyance is formed into a tubular shape as lowering. A 
longitudinal seal is applied to the longitudinal direction of the laminated material 
to provide a liquid tight state with no liquid leakage. In the case of applying the 
longitudinal sealing by the high-frequency induction heating, heat seal zones are 
formed by the high-frequency induction heating. 
A liquid foodstuff is filled fully in the laminated material tube. 

Heat seal zones are formed by the high-frequency induction heating 
every predetermined interval in the traversing direction of the filled tube and, 
preferably, under a liquid surface and transversal sealing is done. Then, the 
center of the sealing zones is cut, for example, by a cutter knife to form individual 
containers and. optionally, it is folded along the creases into a final shape. 

Brief Description of Drawings 

Fig. 1 is a cross sectional view for a method for producing a laminated 
material in a web-form as an embodiment according to the invention, 

Fig. 2 is a plan view for a portion of a laminated material in a web-form 
as an embodiment according to the invention, 

Fig. 3 is a cross sectional view for a method for producing a laminated 
material in a web-form as another embodiment of the invention, 

Fig. 4 is a schematic view for a packaging and filling machine used in the 
invention, and 
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Fig. 5 is a schematic view for a transversal sealing device of a filling 
machine used in the invention. 

Best Mode for Carrying Out the Invention 

Embodiments of the present invention are to be described specifically 
below using Fig. 1 to Fig. 5. 

(Embodiment 1) 

Fig. 1 is a schematic drawing of process for transferring step of the 
laminated material in the web-form as an embodiment according to the invention, 
and an enlarged cross sectional view for a portion of the laminated material. In 
Fig. 1, the laminated material comprises a support layer 1 made of paper, card 
board, plastic material or a composite material thereof, a thermoplastic inner 
layer 3 such as one made of low density polyethylene or linear chain low density 
polyethylene, a silver-based thin film layer 2 laminated on the inner face of the 
thermoplastic inner layer 3 at zones where heat-sealing is conducted by 
high-frequency induction heating so that the heat generated by the induction 
heating is conducted to the inner layer 3, and an outer layer of thermoplastic 
material 4 laminated outside. 

The silver-based thin film layer 2 is a layer 2 which the silver-based thin 
film vapor-deposited on a substrate film 21 is transferred through transferring 
step by a hot stamp transcriber 22 in a silver-vapor depositing machine 20. 

In the silver-vapor depositing machine 20, silver vapor is vaporized from 
solid silver, and the silver-based thin film of metallic silver/silver oxide of 10 
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micron or thinner preferably about 0.1 to 1 micron is vapor deposited on the flat 
surface of the substrate film 21 of 25 micron or thinner which continuously 
passes through a silver vapor atmosphere in the machine. 

Fig. 2 is a plan view for a portion of a laminated material in a web-form 
as an embodiment of the invention. In Fig. 2, a web-shaped laminated material is 
a laminated material of a support layer comprising paper, plastic or a composite 
material thereof and a thermoplastic layer such as one formed of low density 
polyethylene. A plurality of packaging containers are obtained from the laminated 
material in which a portion between two sealing zones 5 for transversal sealing 
in the transversal direction corresponds to one packaging container. A 
silver-based thin film layer 2 is laminated on the inside of the support layer at the 
zones 5 where the heat-sealing is conducted by the high-frequency induction 
heating so that the heat generated by the induction heating is conducted to the 
inner layer 

In the case of longitudinal sealing by high-frequency induction heating, 
the silver-based thin film layer is laminated also at both end portions 7 of the 
laminated material in the web-form so as to form heat-sealing zones by the 
high-frequency induction heating. 

The silver-based thin film layer is laminated to the zones 5 and the 
vicinity thereof as shown in Fig. 2. as well as to both end portions 7 and 7 in the 
case of applying a longitudinal sealing by the high-frequency induction heating. 

Fig. 3 is a schematic drawing of process for transferring step of the 
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laminated material in the web-form as another embodiment according to the 
invention. Shown in Fig. 3. in a silver- vapor depositing machine 20, silver vapor 
is vaporized from solid silver, and a silver-based thin film of metallic silver/silver 
oxide of 0.5 to 2 micron is vapor deposited on the flat surface of a substrate film 
21 of about 20 micron which continuously passes through a silver vapor 
atmosphere in the machine. The silver-based thin film vapor-deposited on the 
substrate film 21 is transferred on the laminated material by a hot stamp 
transcriber 22, composing the silver-based thin film layer 2. 

For the web, a design of the container is printed indirectly or directly to 
the outer surface of the support layer in the web-form, in the printing step. Here, 
the phrase of "indirectly or directly" means that a plastic laminate layer, a film 
layer, an adhesive layer, an anchor coat layer or the like may be also laminated 
between the printed layer for a pattern or design and the support layer surface. 

The same type or different types of one or more thermoplastic layers are 
formed at the same time or sequentially, on the outside and the inside of the 
printed support layer in the web-form. As a result, single or multiple outer layers 
and an inner layer are formed. Further, a puncture for a straw and ruled lines 
(fold lines) for facilitating the formation of the container are formed optionally to 
the laminated material, in the midway step. 

A method of heat sealing the laminated material in an embodiment of the 
invention is to be described with reference to Fig. 4 and Fig. 5. Fig. 4 is a 
schematic view for a packaging and filling machine used in the invention. 
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The laminated material of the invention, that is, a laminated material in a 
web-form comprising a support layer, a silver-based thin film layer and a 
thermoplastic inner layer is provided. A rolled laminated material in a web-form 
41 is loaded on a packaging and filling machine, and the laminated material is 
delivered from the roll 41 and conveyed into the filling machine. A laminated 
material in a web-form under conveyance is attached with a strip tape for 
longitudinal sealing by an applicator 42 and then formed into a tubular shape 
while lowering by a roller 44. It is applied with longitudinal sealing in the 
longitudinal direction of the laminated material and formed into a liquid tight state 
with no liquid leakage. In the case of joining the strip tape for longitudinal sealing 
to one end of the laminated material by high-frequency induction heating, the 
conductive layer is laminated also at its one end 7. Further, in the case of 
applying the longitudinal sealing by the high-frequency induction heating, the 
conductive layer is laminated also to both the ends 7 and 7 of the laminated 
material web for forming heat-sealing zones by the high-frequency induction 
heating. 

A liquid foodstuff is poured fully into the laminated material tube from a filling 
pipe 45. 

A heat-sealing zone is formed by the high-frequency induction heating in the 
traversing direction of the thus filled tube, under a liquid surface on every 
predetermined interval and then transversal sealing is conducted by a 
transversal sealing device (shown in Fig. 5). 

Then, the center for each sealing zone described is cut by a cutting knife, 
etc. to form individual containers 46 which are folded along the creases if 
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necessary- to form each into a final shape. 

Fig. 5 is a schematic view of a transversal sealing device of the filling 
machine. 

As shown in Fig. 5. two sets of transversal sealing devices 14 and 15 
moving vertically press the filled laminated material tube 10 in the traversing 
direction by a high-frequency induction heating inductor 19 and a counter jaw 18, 
heat and cool the same and form heat sealing zones S on every predetermined 
interval by high-frequency induction heating to apply transversal sealing. 

Then, the center of each sealing zone S described is cut by a cutting 
knife (not illustrated) to form individual containers. 

(Embodiment 2) 

In the embodiment of Claim 2, a transcriber is mounted at the upstream 
or downstream of the applicator 42, and the strip tape for longitudinal sealing in 
the packaging and filling machine shown in Fig. 4 is transferred. 

In addition to the container shape in the embodiment described above, 
the packaging container in the invention includes, for example, a brick-shape 
(parallelepiped), as well as hexagonal prism, octagonal prism, tetrahedral shape, 
gable-top containers and the like. 

As has been described above, the following advantageous effect can be 
obtained according to the invention. 
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The sealing zone and vicinity thereof should be formed so as to have an 
antibacterial atmosphere or formed with an antibacterial material. 

Even for different packaging systems of aseptic packaging and chilled 
packaging, since a portion of different packaging systems can be diverted or 
transferred, this enables efficient running/employment/operation of a whole 
packaging system and, further, this can contribute to the saving of energy and 
material and reduction of production cost. 

This invention enables to form sealing/joining by a novel sealing method 
and exact treatment is possible within a printing press during high speed printing 
by utilizing an automatic joining device and it can be conducted at a mass 
production level of a large-scaled flexographic printing press or photogravure 
printing press. 

According to the method of the invention, the rapid and reliable sealing 
method can be applied to inexpensive packaging material not containing a metal 
foil layer at all. 

Industrial Applicability 

The method for producing the packaging laminated material of the 
invention is utilized to packaging containers for containing liquid foodstuffs such 
as milk, beverages, and the like. 
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